Hypoxic regulation of telomerase gene expression by transcriptional and post-transcriptional mechanisms.
Basal telomerase activity is dependent on expression of the hTERT and hTR genes and upregulation of telomerase gene expression is associated with tumour development. It is therefore possible that signal transduction pathways involved in tumour development and features of the tumour environment itself may influence telomerase gene regulation. The majority of solid tumours contain regions of hypoxia and it has recently been demonstrated that hypoxia can increase telomerase activity by mechanisms that are still poorly defined. Here, we show that hypoxia induces the transcriptional activity of both hTR and hTERT gene promoters. While endogenous hTR expression is regulated at the transcriptional level, hTERT is subject to regulation by alternative splicing under hypoxic conditions, which involves a switch in the splice pattern in favour of the active variant. Furthermore, analysis of the chromatin landscape of the telomerase promoters reveals dynamic recruitment of a transcriptional complex involving the hypoxia-inducible factor-1 transcription factor, p300, RNA polymerase II and TFIIB, to both promoters during hypoxia, which traffics along and remains associated with the hTERT gene as transcription proceeds. These studies show that hTERT and hTR are subject to similar controls under hypoxia and highlight the rapid and dynamic regulation of the telomerase genes in vivo.